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(54) Breathable disposable absorbent article being capable of self-shaping in use 



(57) A breathable disposable absorbent article 
which is substantially flat prior to use for wearing adja- 
cent a body discharge area having a longitudinal cen- 
treline and a lateral centreline orthogonal thereto and 
defining longitudinal and lateral directions respectively. 
The disposable absorbent article comprises a liquid 
pervious topsheet, a backsheet joined to said topsheet 
and an absorbent core intermediate the backsheet and 
the topsheet. The absorbent core comprises means for 



expanding the article into a tridimensional structure 
while being worn by a user. The means is activated by 
body fluids. The absorbent article comprises a back- 
sheet that is water vapour permeable, preferably air per- 
meable. The absorbent article can optionally comprise 
an odour-control material comprising one or more 
odour-control agents in order to minimize odour caused 
by body fluids. 
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Description 

FIELD OF THE INVENTION 

The present invention relates to breathable dispos- s 
able absorbent articles. Disposable absorbent articles 
are considered to be absorbent devices designed to be 
worn externally of the body by a user and to receive flu- 
ids discharged from the body. In particular the present 
invention relates to substantially flat disposable absorb- io 
ent sanitary napkins, catamenials, incontinence inserts, 
pantiliners and diapers comprising means for expanding 
the article into a tridimensional structure while being 
worn by a user. The means is activated by body fluids 
and provides the article with a self-shaping capability is 
during the use. The article comprises a backsheet that 
is water vapour permeable, preferably air permeable. 
The article can optionally comprise an odour-control 
material comprising one or more odour-control agents 
in order to minimize odour caused by body fluids. 20 

BACKGROUND OF THE INVENTION 

In their basic form, disposable absorbent articles 
comprise an absorbent core interposed between a per- 25 
vious body-contacting element (alternatively referred to 
as a topsheet or an overwrap) and a liquid impervious 
protective barrier (alternatively referred to as a back- 
sheet). The absorbent element is, of course, intended to 
receive and contain the fluids discharged from the body. 30 
The body-contacting element is intended to provide 
comfortable and dry-feeling contact with body surfaces 
while allowing free passage of fluids therethrough into 
the absorbent element. The protective barrier is 
intended to prevent the fluids which are expelled or 35 
which escape from the absorbent element from soiling 
the user's garments. 

In addition to the three functional elements men- 
tioned above, disposable absorbent articles are gener- 
ally provided with means for supporting the device 40 
adjacent the user's crotch area, even as the user 
moves, where it can most effectively perform its 
intended function. Typically, absorbent articles as sani- 
tary napkins are provided with an adhesive attachment 
means for securing the device to the inner crotch area 45 
of the user's undergarments. 

An improvement in the comfort and convenience of 
such absorbent articles has been in the development of 
absorbent articles that achieve a better fluid interception 
by means of a closer contact of the absorbent article so 
itself with the body of the wearer. 

With respect to disposable sanitary napkins several 
attempts have been made in the art to improve body 
contact with the wearer, and hence absorb fluids upon 
discharge and thereby minimize soiling by providing a ss 
sanitary napkin having an anatomically shaped configu- 
ration, particularly including those that are raised 
upwardly or humped in their medial portions so as to be 
near or in contact with the pudendal region when worn. 



On female users this type of sanitary napkins 
attempts to contact and absorb menses immediately as 
it leaves the vestibule. 

Some articles have been also described in which 
an anatomically shaped configuration is provided during 
the wearing time, with the advantage of a better fit to the 
anatomy. 

In European applications EP 96106721.2, EP 
96106723.8 and EP 96106724.6, filed together on 29 
April 1 996. absorbent articles are described which com- 
prise means for expanding the article into a tridimen- 
sional structure while being worn by the user. The 
means is activated by body fluids and comprises a 
sheet of compressed regenerated cellulose sponge in 
EP 96106721.2; the means is an expanding layer com- 
prising apertures in EP 96106723.8 and incisions in EP 
96106724.6, in order to provide the expanding layer 
with an improved capacity of acquiring and transmitting 
the body fluid, and with a higher degree of swelling even 
in localized areas and upon activation by small amounts 
of fluids, respectively. 

These absorbent articles are capable of providing 
an anatomically shaped configuration for a closer body 
contact which is achieved during the use upon activa- 
tion by absorbed body fluids, and are comfortable for 
the wearer and easy to produce and to package. Their 
performances can be improved in terms of comfort for 
the user by providing them with breath ability. 

Breathability has typically concentrated on the 
incorporation of so called "breathable backsheets" in 
the absorbent articles; breathable backsheets are per- 
meable to water vapour and preferably to air, while they 
are liquid impermeable in order to prevent liquid leak- 
age. They therefore allow gaseous exchange with the 
environment, so increasing the circulation of air within 
the absorbent article, and let a portion of the fluid 
absorbed in the core evaporate. 

Disposable absorbent articles such as sanitary 
napkins, parity liners, and incontinence pads are typi- 
cally worn in the crotch region of an undergarment and 
attached to the undergarment by a so-called panty fas- 
tening adhesive. They are intended for daily use and 
providing them with breathability is desirable to increase 
the comfort of the wearer of such articles. In particular it 
is believed that the water vapour loss from such articles 
provides a reduced sweaty, stuffy and hot feeling, and 
this is particularly true with disposable absorbent arti- 
cles that achieve a very close body contact during the 
use. 

Due to their particular structure these articles are 
capable of staying very close to the wearer's body, and 
therefore they can acquire and absorb body fluids more 
rapidly and effectively than known absorbent articles; 
consequently, they can take even further advantage of 
the incorporation of a breathable backsheet than known 
absorbent articles. 

Another aspect of absorbent articles that has been 
under investigation for many years is that of odour con- 
trol. Many body fluids have an unpleasant odour, or 
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develop such odours when in contact with air and/or 
bacteria for prolonged periods. The literature shows 
many references relating to odour control in products 
such as diapers and catamenials. 

While breathability can increase the comfort of an 
anatomically shaped absorbent article that achieve a 
closer body contact during the use, by reducing the 
unpleasant feeling due to combined heat and humidity 
by means of the water vapour loss from the absorbent 
article and, preferably, of the exchange of air between 
the absorbent article and the environment, this can on 
the other hand cause malodorous compounds to 
escape more easily from the absorbent article through 
the breathable backsheet. 

The addition of an odour-control material to a 
breathable, anatomically shaped absorbent article is 
highly preferred since it solves the problem created by 
the generation of malodorous compounds, and at the 
same time takes advantage of the breathability and of 
the closer contact with the user's anatomy achieved by 
the absorbent article; less odour-control material is in 
fact necessary because less malodorous compounds 
are generated owing to the breathable environment. 
Breathability keeps in fact the conditions within the 
absorbent article less hot and humid, thanks to the 
water vapour loss and, optionally, to the circulation of 
air, and this in turn can reduce the sweating itself and. at 
the same time, the growth of the bacteria in the 
absorbed fluid. Moreover the closer body contact 
improves the effectiveness of the odour-control material 
itself. 

Therefore it is an object of the present invention to 
provide an absorbent article with an anatomically 
shaped configuration for a closer body contact which is 
achieved during the use upon activation by absorbed 
body fluids, while it is easy to produce and to package, 
and is breathable. 

It is another object of the present invention to pro- 
vide a breathable absorbent article capable of achieving 
an anatomically shaped configuration during the use 
combined with a better control of the unpleasant odours 
associated with absorbed body fluids. 

SUMMARY OF THE INVENTION 

The present invention relates to breathable dispos- 
able absorbent articles for wearing adjacent a body dis- 
charge area, which are substantially flat prior to use. 
The substantially flat disposable absorbent article has a 
longitudinal centreline and a lateral centreline orthogo- 
nal thereto that define longitudinal and lateral directions 
respectively, and a Z-direction that is orthogonal to both 
of them. The breathable disposable absorbent article 
comprises a liquid pervious topsheet, a backsheet, 
joined to said topsheet, and an absorbent core interme- 
diate the topsheet and the backsheet. The term "sub- 
stantially flat", as used herein, refers to articles that 
have their main extension in one plane in contrast to 
being shaped. The absorbent core comprises means for 



expanding the article into a tridimensional structure 
while being worn by a user, wherein the means is acti- 
vated by body fluids. The backsheet is water vapour 
permeable, preferably air permeable. The absorbent 
5 article can optionally comprise an odour-control mate- 
rial comprising one or more odour-control agents in 
order to minimize odour caused by body fluids. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 

While the specification concludes with claims par- 
ticularly pointing out and distinctly claiming the present 
invention, it is believed that the present invention will be 
better understood from the following description in con- 
15 junction with the following drawings: 

FIG. 1 is a top plan view of one embodiment of a 
sanitary napkin according to the present invention; 
FIG. 2 is a cross-sectional view of the sanitary nap- 

20 kin shown in FIG. 1 as taken along a section line 
corresponding to the transverse centreline A-A; 
FIG. 3 is a cross-sectional view similar to that of 
FIG. 2, showing the sanitary napkin expanded into 
a tridimensional structure after activation during 

25 wear; 

FIG. 4 is a cross-sectional view of another embodi- 
ment of a sanitary napkin according to the present 
invention; 

FIG. 5 is a cross-sectional view similar to that of 
30 FIG. 2, showing the sanitary napkin of FIG. 4 
expanded into a tridimensional structure after acti- 
vation during wear. 

DETAILED DESCRIPTION OF THE INVENTION 

35 

This invention relates to a breathable disposable 
absorbent article which exhibits absorbency for bodily 
fluids, the protection of the user's garments from soiling, 
improved physical comfort to the user, which is easy to 

40 produce and to package and comprises a backsheet 
that is water vapour permeable, preferably air permea- 
ble. The disposable absorbent article is described 
below by reference to a sanitary napkin or catamenial. 
The term "sanitary napkin", as used herein, refers to an 

45 article which is worn by females adjacent to the puden- 
dal region and which is intended to absorb and contain 
the various body fluids which are discharged from the 
body (e.g., vaginal discharges, menses, and/or urine) 
and which is intended to be discarded after a single use. 

so The disposable absorbent article is substantially flat 
prior to use. 

The term "substantially flat", as used herein, refers 
to articles that have their main extension in one plane in 
contrast to being shaped. In a preferred embodiment a 
55 substantially flat article will have an absorbent core of 
constant thickness or, at least, will have an absorbent 
core that is not shaped in a direction which is orthogonal 
to the absorbent core itself. This does not exclude a 
general curvature of the absorbent core. It will be appar- 
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ent to the man skilled in the art to which extent products 
can deviate from absolute flat shape and still benefit 
from the during the use shaping according to the 
present invention. 

Sanitary napkins with longitudinal side cuffs, which s 
may be optionally elasticated, and sanitary napkins with 
a moderate curvature are therefore within the scope of 
the present invention, provided that their absorbent core 
is not shaped prior to use in a direction that is orthogo- 
nal to the absorbent core itself. 10 

The term "use", as used herein, refers to the period 
of time that starts when the absorbent article is actually 
put in contact with the anatomy of the user. 

The terms "joined" or "affixed", as used herein, 
encompasses configurations whereby a first member is is 
directly connected to a second member and configura- 
tions whereby a first member is indirectly connected to 
a second member by connecting the first member to 
intermediate members which in turn are connected to 
the second member. 20 

Inter labial devices which reside partially within and 
partially external of the wearer's vestibule are also 
within the scope of this invention. As used herein, the 
term "pudendal" refers to the externally visible female 
genitalia and is limited to the labia majora, the labia 2s 
minora, the clitoris, and the vestibule. 

Disposable absorbent articles such as baby dia- 
pers, adult incontinence articles, sanitary napkins and 
panty liners are well known in the art. These articles 
have a body facing surface through which they typically 30 
absorb liquids discharged by the wearer. The liquid is 
stored in an absorbent structure. Liquid leakage from 
the article through the surface opposite the body facing 
surface is usually prevented by incorporating a liquid 
impermeable backsheet on that side. 35 

It is also well established in the art that a backsheet 
allowing gaseous fluid (water vapour and, preferably, 
air) communication with the environment, usually 
referred to as breathability, is highly desirable. Breatha- 
bility improves with the amount of gaseous fluids, such 40 
as water vapour and air, permeating through a back- 
sheet. This amount is proportional with the open area 
(the sum of the area of all apertures) in the backsheet. 
Obviously too many and particularly too large apertures 
in the backsheet lead to compromising the liquid leak- 45 
age prevention, which is the primary function of a back- 
sheet. 

Many suggestions how to provide breathable back- 
sheets are known in the art. Combinations of breathable 
and liquid permeable sheets in order to provide a a cer- so 
tain liquid impermeability while satisfying the desire for 
breathable backsheets have been suggested for exam- 
ple in US 3,881,489. In this disclosure a breathable 
backsheet is provided by confining an outer layer of 
formed film material having surface aberrations with 55 
apertures therein and an inner layer of a paper tissue 
having a high void volume and having been made 
hydrophobic by impregnating it with a paraffin wax. 

Ohter prior art breathable backsheet assemblies 



comprising more than one layer are e.g. documented in 
US 4,341,216, EP-A-109 126 or EP-A-203 821. 

Single layer breathable backsheets are known for 
example from GB-A-2184391, GB-A-2184390, GB-A- 
2184389, US 4,591 ,523, US 4,839,216 or EP 156471 . 

The breathable backsheet can also comprise a 
water vapour and air permeable layer provided by a pol- 
ymeric film having molecular size apertures. The film 
can be e.g. a Goretex (TM) or Sympatex (TM) type of 
structure well known in the art of providing breathable 
clothing. Also films according to EP-A-293 482 are con- 
sidered useful in the context of the present invention. 
Another example of a commercially available water 
vapour and gas permeable film useful as a backsheet 
for the present invention is designated XMP-1001 of the 
Minnesota Mining and Manufacturing Company, St. 
Paul, Minnesota, USA. 

Any known breathable backsheet can be used in 
the present invention, in conjunction with the means for 
expanding the article into a tridimensional structure 
while being worn by the user, to provide the article with 
the further benefit of breathability while preventing the 
exudates absorbed and contained in the absorbent core 
from wetting articles that contact the sanitary napkin 
such as pants, pyjamas and undergarments. 

A breathable backsheet that can be used in the 
practice of the present invention can be for example a 
multilayer breathable backsheet of the type described in 
EP-A-705 584 or in EP-A-710 471. 

In FIGS. 1 and 2, one preferred embodiment of a 
sanitary napkin 20 of the present invention is shown. 
Fig. 1 is a plan view of the sanitary napkin 20 of the 
present invention in its flat-out state prior to use with 
portions of the structure being cut-away to more clearly 
show the construction of the sanitary napkin 20 and with 
the portion of the sanitary napkin 20 which faces or con- 
tacts the wearer oriented towards the viewer. As shown 
in FIGS. 1 and 2, the sanitary napkin 20 preferably com- 
prises a liquid pervious topsheet 24, a liquid impervious 
but water vapour permeable, preferably air permeable 
backsheet 26 joined to the topsheet 24, and an absorb- 
ent core 28 intermediate the topsheet 24 and the back- 
sheet 26; the absorbent core 28 comprises means, 
preferably an expanding layer 46, for expanding the 
sanitary napkin into a tridimensional structure while 
being worn by a user. 

In a preferred embodiment of the present invention 
illustrated in FIGS. 1 to 3, the absorbent core 28 com- 
prises the expanding layer 46 and a separate, substan- 
tially non expanding absorbent element 44 joined 
together and in face to face relationship to each other, 
the expanding layer 46 being positioned between the 
topsheet 24 and the absorbent element 44. 

The absorbent element 44 and the expanding layer 
46 may be associated in any suitable manner to form 
the absorbent core 28. Suitable manners include, but 
are not limited to. associating the absorbent element 44 
and the expanding layer 46 with adhesives such as by 
spray-gluing or by applying lines or spots of adhesive 
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between them. Alternatively, or additionally, the associ- 
ation between the layers may be achieved by fibre 
entanglement or by a plurality of discrete fusion bonds. 

Alternatively, the expanding layer 46 may constitute 
the entire absorbent core 28. 

The absorbent capacity of the absorbent core 28 
should be compatible with the intended body fluid load- 
ing for the sanitary napkin 20. Further, the overall 
absorbent capacity of the absorbent core 28 may be 
varied to accommodate wearers ranging in the 
expected amount of body fluid volume. For instance, a 
different absorbent capacity may be utilized for sanitary 
napkins intended for day time use as compared with 
those intended for night time use, or for sanitary napkins 
intended for use by teenage females as compared with 
those intended by more mature women. 

The sanitary napkin 20 has two surfaces, a body 
contacting or facing surface, and a garment facing or 
contacting surface. The absorbent core 28 has corre- 
sponding body facing and garment facing surfaces. The 
sanitary napkin 20 has two centrelines, a longitudinal 
centreline O-O and a transverse centreline A-A orthog- 
onal thereto. The term "longitudinal", as used herein, 
refers to a line, axis or direction in the plane of the san- 
itary napkin 20 that is generally aligned with (e.g., 
approximately parallel to) a vertical plane which bisects 
a standing wearer into left and right body halves when 
the sanitary napkin 20 is worn. The terms "transverse" 
or "lateral", as used herein, are interchangeable, and 
refer to a line, axis, or direction which lies within the 
plane of the sanitary napkin 20 and is generally perpen- 
dicular to the longitudinal direction. The Z-direction is 
orthogonal both the longitudinal and lateral directions of 
the sanitary napkin 20 and extends outwardly from the 
plane of the sanitary napkin 20, which is defined by the 
longitudinal centreline O-O and the lateral centreline A- 
A. The term "longitudinally oriented" refers to a direction 
±45 degrees of the longitudinal direction in the plane of 
the sanitary napkin 20; the term "laterally oriented" 
refers similarly to any other direction in the plane of the 
sanitary napkin 20. 

The long edges of the sanitary napkin 20, which are 
aligned with the longitudinal centreline O-O, are the lon- 
gitudinal side margins of the sanitary napkin 20. The 
ends of the sanitary napkin 20 joining the longitudinal 
side margins are the transverse ends of the sanitary 
napkin 20. Collectively the longitudinal side margins 
and transverse ends of the sanitary napkin 20 define its 
periphery. Similarly, the absorbent core 28 of the sani- 
tary napkin 20 has a periphery defined by alternatively 
disposed longitudinal side margins and transverse 
ends. 

Tridimensional structures of the sanitary napkin 20 
are those in which the sanitary napkin structure is 
caused to expand, at least partially, in the Z-direction, in 
order to more closely conform to the user's anatomy. 
Said expansion preferably takes place in a direction that 
goes from the garment facing surface towards the body 
facing surface of the sanitary napkin 20. Particularly 



preferred are tridimensional structures with a convex 
upward configuration that are inclusive of, but not lim- 
ited to, inverted U-shapes or inverted V-shapes, with 
"convex upward configuration" being meant a structure 
5 of the sanitary napkin that is convex on its body facing 
surface. With these configurations the cross-sectional 
contour of the central portion of the sanitary napkin 
more closely matches the labia of the typical wearer. 
The topsheet 24 is compliant, soft feeling, and non- 
70 irritating to the wearer's skin. Further, the topsheet 24 is 
liquid pervious, permitting liquid to readily penetrate 
through its thickness. A suitable topsheet 24 may be 
manufactured from a wide range of materials such as 
woven and nonwoven materials; polymeric materials 
15 such as apertured formed thermoplastic films, aper- 
tured plastic films, and hydroformed thermoplastic films; 
porous foams; reticulated foams; reticulated thermo- 
plastic films; and thermoplastic scrims. Suitable woven 
and nonwoven materials can be comprised of natural 
20 fibres (e.g., wood or cotton fibers), synthetic fibres (e.g. , 
polymeric fibres such as polyester, polypropylene, or 
polyethylene fibres); or from a combination of natural 
and synthetic fibres. 

A preferred topsheet comprises an apertured 
25 formed film. Apertured formed films are preferred for the 
topsheet because they are pervious to body fluids and 
yet non-absorbent and have a reduced tendency to 
allow liquids to pass back through and rewet the 
wearer's skin. Thus, the surface of the formed film which 
30 is in contact with the body remains dry, thereby reducing 
body soiling and creating a more comfortable feel for the 
wearer. 

Suitable formed films are described in U.S. Pat. No. 
3,929,135, issued to Thompson on December 30, 1975; 

35 U.S. Pat. No. 4,324,246, issued to Mullane, et al. on 
April 13, 1982; U.S. Pat. No. 4,342,314, issued to Radel, 
etal. on August 3, 1982; U.S. Pat. No. 4,463,045, issued 
to Ahr, et al. on July 31, 1984; and U.S. Pat. No. 
5,006,394, issued to Baird on April 9, 1991. A preferred 

40 topsheet for the sanitary napkin 20 of the present inven- 
tion is a formed film described in one or more of the 
above patents and marketed on sanitary napkins by 
The Procter & Gamble Company of Cincinnati, Ohio as 
"DRI-WEAVE". 

45 In a preferred embodiment of the present invention, 
the body or exposed surface of the formed film topsheet 
is hydrophilic so as to help liquid transfer through the 
topsheet faster than if the body surface were not 
hydrophilic so as to diminish the likelihood that men- 

50 strual fluid will flow off the topsheet rather than flowing 
into and being absorbed by the absorbent core. 

The topsheet of the present invention is preferably 
capable of expanding as the sanitary napkin 20 
expands in a tridimensional structure upon absorption 

55 of body fluids. This may be achieved when the topsheet 
is made of a material that is intrinsically extensible 
under the forces exerted by the expanding layer 46. In a 
preferred embodiment illustrated in FIGS.1 and 2 the 
topsheet 24 is provided with two pleats or folds 52 sym- 
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metrically positioned at both sides of the longitudinal 
centreline O-O and substantially parallel to it. As shown 
in FIG. 2 the topsheet 24 in each pleat or Ibid 52 is 
folded twice on itself toward the longitudinal side mar- 
gins of the sanitary napkin 20. A single pleat or fold or, 
alternatively, more than two folds may be also com- 
prised in the topsheet 24 without departing from the 
scope of the present invention; the pleats or folds may 
be generally longitudinally or laterally oriented. 

The backsheet 26 incorporated in the sanitary nap- 
kin 20 of the present invention is breathable, i.e., it is liq- 
uid impervious while being water vapour and gas 
permeable. In the embodiment of the present invention 
that is illustrated in FIGS. 2 and 3 the breathable back- 
sheet 26 can be a multilayer breathable backsheet of 
one of the types described in patent applications EP-A- 
705 584 and EP-A-71 0 471 . 

Preferably, the breathable backsheet 26 comprises 
an inner layer 25 and an outer layer 27 where the inner 
layer 25 is closer to the absorbent core 28 than the outer 
layer 27. The outer layer 27 comprises a hydrophobic, 
air permeable fibrous fabric layer composed of poly- 
meric fibres such as polymeric nonwovens well known 
in the art of absorbent articles. 

The inner layer 25 comprises a hydrophobic air per- 
meable polumeric film such as a microporous film hav- 
ing micro-apertures or a macroscopically expanded, 
polymeric film having macro-apertures. 

If the inner layer 25 comprises a hydrophobic water 
vapour and gas permeable micro- or macro-apertured 
polymeric film, it preferably has a directional liquid trans- 
port capability. The film has a first and a second liquid 
transport direction that are opposite to each other. The 
first liquid transport direction is from the outer layer 27 
towards the absorbent core 28. Liquid transport in the 
first direction is larger than liquid transport in the second 
direction when measured under an identical pressure 
drop across the apertured film. 

The fibrous fabric layer of the outer layer 27 prefer- 
ably has a basis weight of 10 to 100 g/m 2 , more prefer- 
ably 15 to 50 g/m 2 . The fibres can be made of any 
hydrophobic polymeric material usual in the art of mak- 
ing fibrous fabric layers. Depending on the circum- 
stances of the ultimate use and manufacturing of the 
breathable sanitary napkin 20 fibres of polyethylene, 
polypropylene, polyester, polyacetate or combinations 
thereof (intra- and inter-fibres combinations) have been 
found useful. The fibres are preferably spunbonded, 
carded or melt blown. The fabric layer preferably com- 
prises a matrix of spunbonded fibres covered on one or 
both sides with meltblown fibres, but can also be pro- 
vided by any other typical technology used in the art. 

The apertured film comprised in the inner layer 25 
can be any of those well known in the art. This includes 
in particular, but is not limited to those films disclosed in 
US 3.929,135, US 4,151,240, US 4,319,868, US 
4,324,426. US 4.342.314. US 4,591, 523. US 4,609,518, 
US 4,629,643, US 5,158,819, US 4,772.444. 

A preferred apertured film comprised in the inner 



layer 25 of the breathable backsheet 26 has funnel 
shaped apertures similar to those described e.g. in US 
3,929,135 for macro-apertures or US 4,629,643 for 
micro-apertures. The apertures can be circular or non- 

5 circular but have a cross sectional dimension at one end 
of the funnel that is wider than the opening at the other 
end of the funnel. The direction from the larger funnel 
opening towards the smaller opening is of course paral- 
lel to the first liquid transport direction. The apertured 

w film can be made of any material typical in the art but 
preferably is made of a polymer similar to those used for 
the fibrous fabric layer of the outer layer 27. 

The minimum hydraulic diameter of the apertures in 
the polymeric film of the inner layer 25 should be as 

is small as possible while still providing sufficient water 
vapour permeability. A hydraulic diameter of 200 urn or 
less, preferably of 100 urn or less for micro-apertures, 
and greater than 200 urn, preferably between 300 inn 
and 700 ^m for macro-apertures has been found possi- 

20 ble in the context of the present invention. Hydraulic 
diameter for non circular apertures is the diameter that 
a circular aperture with the same cross section would 
have. Diameter is always determined in the plane of 
smallest cross section of an aperture. 

25 In particularly preferred embodiments of the 
present invention the layers of the breathable backsheet 
26 are joined to each other across less than the total 
area which is coextensive with the absorbent core 28. 
Particularly inner and outer layers 25, 27 which are 

30 unattached across half of the area, most preferably 
across the total area which is coextensive with absorb- 
ent core 28 have been found beneficial to leakage pre- 
vention without breathability reduction. Of course the 
outer layer 27 and inner layer 25 of the backsheet 26 

35 need to be combined somewhere to create the breatha- 
ble backsheet combination of the present invention. 
This combining can for example be provided in the 
periphery outside the area coextensive with the absorb- 
ent core 28 or in a pattern of lines or dots across the 

40 whole area coextensive with the absorbent core 28 
which pattern does not cover any significant area itself. 
Particularly inner and outer layers 25, 27 can be therm- 
aly laminated or soldered to each other in only some 
spots for integrity reasons but remain unattached 

45 across at least 50% of the area coextensive with the 
absorbent core. 

Other multilayer breathable backsheets are also 
possible, which comprise different combinations of lay- 
ers, for example, a macroscopically expanded poly- 

50 meric film combined with a microporous film instead of 
the fibrous fabric layer. 

In a preferred embodiment of the present invention, 
which is illustrated in FIGS. 1 and 2, the breathable 
backsheet 26 comprises as the inner layer 25 a macro- 

55 scopically expanded polymeric film made of a blend of 
low and high density PE with a crush resistant hexago- 
nal hole configuration (supplied by Tredegar Film Prod- 
ucts B. V. Holland under the manufacturing code AS 225 
HD 25); the outer layer 27 is a nonwoven laminate com- 
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posed of three layers with basis weights 14 g/m 2 spun- 
bond - 20 g/m 2 meltblown - 14 g/m 2 spunbond 
(manufactured by Corcvin GmbH in Germany under the 
tradename MD 3005). 

In a preferred embodiment of the present invention 
the inter element or inter layer joining adhesive is 
selected and applied so as to reduce any impact it may 
have on the effective breathability of the absorbent arti- 
cle. Since many commonly utilised adhesives are not 
water vapour permeable it is highly preferable to mini- 
mise the amount of adhesive used to join the layers/ele- 
ments of the sanitary napkin 20 in order to minimise 
their impact on the permeability (breathability) of the 
absorbent article. One means of achieving this is to use 
particular adhesive application methods such as open 
adhesive application techniques, whereby areas of the 
common interface are adhesive free, whilst retaining the 
required level of attachment/joining of the two adjacent 
layers or elements. In particular spiral spraying is pre- 
ferred. The layers and elements should be joined in 
such a manner so that the sanitary napkin 20 maintains 
structural integrity but no more. This method finds par- 
ticular application for the interlayer joining of the back- 
sheet layers and the joining of the backsheet 26 and the 
absorbent core 28. Alternatively adhesives which are 
water vapour permeable may be used. 

Preferably not more than 40%, more preferably less 
than 20%, most preferably less than 10% of the com- 
mon interface of two adjacent layers or elements is 
joined. Furthermore, the density of the adhesive should 
be reduced and a thin application of adhesive is pre- 
ferred. 

In a preferred embodiment of the present invention 
the sanitary napkin 20 is also provided with a panty fas- 
tening means, not shown in the figures for clarity, which 
provides means to attach the sanitary napkin 20 to an 
undergarment. Panty fastening means can comprise 
any adhesive or glue used in the art for such purpose, 
with pressure sensitive adhesives being preferred. For 
example the panty fastening means may comprise a 
mechanical fastener such as hook and loop fasteners 
such as marketed under the tradename VELCRO, 
snaps or holders. Alternatively, the sanitary napkin 20 is 
fastened to the undergarment by means of panty fasten- 
ing adhesive coated on the garment facing surface of 
the backsheet 26. The panty fastening adhesive pro- 
vides a means for securing the sanitary napkiun 20 to 
the panty and preferably a means for securing the arti- 
cle when soiled to the fold and wrap package for con- 
venient disposal. Typically, at least a portion of the 
garment facing surface of the backsheet 26 is coated 
with adhesive to form the panty fastening adhesive. Any 
adhesive or glue used in the art for such purposes can 
be used for the panty fastening adhesive herein. Pres- 
sure sensitive adhesives are most preferred. Suitable 
adhesives include Century A-305-IV manufactured by 
the Century Adhesives Corporation of Columbus, Ohio, 
Instant LOK 34-2823 manufactured by the National 
Starch and Chemical Company of Bridgewater, New 



Jersey, 3 Sigma 3153 manufactured by 3 Sigma and 
Fuller H-22382P manufactured by the H.B. Fuller Co. 

The panty fastening adhesive is typically applied to 
the backsheet 26 by slot coating. In order to reduce the 
s effect on the breathablility of the backsheet and thus of 
the article as a whole, the adhesive is preferably applied 
such that at least 50% of the surface of the backsheet is 
adhesive free. The required adhesiveness can still be 
achieved even when using reduced surface coverage by 
10 using a particular distribution such as thinner strips, dis- 
continuous strips of adhesive, intermittant dots, random 
patterns spirals. 

The panty fastening adhesive is typically covered 
with a removable release paper or film in order to pre- 
15 vent the adhesive from drying out or adhering to another 
surface other than the panty prior to use. Any commer- 
cially available release paper or film may be used. Suit- 
able examples include BL 30MG-A SILOX El/O and BL 
30 MG-A SILOX 4 P/O available from Akrosil Corpora- 
te tion. 

If present, as illustrated in FIGS. 1 to 3, the sub- 
stantially non expanding absorbent element 44 of the 
absorbent core 28 can comprise any absorbent means 
which is generally compressible, resilient, non-irritating 

25 to the wearer's skin and capable of absorbing and con- 
taining body fluids. The absorbent element 44 may be 
manufactured from a wide variety of liquid absorbent 
materials commonly used in disposable sanitary nap- 
kins, and other disposable absorbent articles. Examples 

30 of suitable absorbent materials include comminuted 
wood pulp (which is generally referred to as airfelt), 
creped cellulose wadding, modified cross-linked cellu- 
lose fibres (such as those described in U.S. Patent No. 
5,217,445 issued to Young, et al. on June 8, 1993), cap- 

35 illary channel fibres (that is, fibres having intra-f tore cap- 
illary channels such as those described in U.S. Patent 
No. 5.200,248 issued to Thompson, et al. on April 6, 
1993), absorbent foams (such as those described in 
U.S. Patent No. 5,260,345, issued to DesMarais, et al. 

40 on November 9, 1993 and U.S. Patent No. 5,268,244 
issued to DesMarais, et al. on December 7, 1993), ther- 
mally bonded airlaid materials (such as those material 
described in U.S. Patent Application Serial No. 
08/141,156, entitled "Catamenial Absorbent Structures 

45 Having Thermally Bonded Layers For Improved Han- 
dling of Menstrual Fluids and Their Use In Catamenial 
Pads Having Improved Fit and Comfort'' filed in the 
name of Richards, et al. on October 21 , 1993 ), absorb- 
ent sponges, synthetic staple fibres, polymeric fibres, 

so hydrogel-forming polymer gelling agents, peat moss, or 
any equivalent materials or combinations of materials. 
Suitable absorbent cores comprising foams are 
described in European Applications 0 598 833, 0 598 
823 and 0 598 834. 

55 In the embodiment illustrated in FIGS. 1 to 3. the 
substantially non expanding absorbent element 44 of 
the absorbent core 28 comprises an absorbent layer 30 
made of a thermally bonded airlaid material longitudi- 
nally folded twice on itself and comprising particles of 
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absorbent gelling material therebetween, which are not 
shown for clarity. 

As shown in FIGS. 1 and 2 the absorbent core 28 
comprises an expanding layer 46 for expanding the san- 
itary napkin 20 into the desired tridimensional structure 5 
while the sanitary napkin 20 is being worn. In an 
embodiment illustrated in FIGS. 1 to 3 the expansion 
and the final shaping of the sanitary napkin 20 into the 
tridimensional structure is provided by the swelling, sub- 
stantially in Z-direction, of the materia! that constitutes 10 
the expanding layer 46 and that is activated during wear 
by the absorption of body fluids. 

The expanding layer 46 can comprise any material 
that is capable of such swelling in order to shape the 
sanitary napkin 20 into the desired tridimensional struc- is 
ture. 

After the absorption of body fluids and the subse- 
quent swelling, the material of the expanding layer 46 
must be soft, compliant, conformable and resilient. It 
must be compressible such that it will deform under the 20 
relatively small forces that are experienced during nor- 
mal use. In addition to be compressible, the material of 
the expanding layer 46 must be flexible and conforma- 
ble after swelling so it can provide improved fit through 
the topsheet 24 into and around the wearer's labia and 2s 
perineum when the tridimensional structure is formed 
during the wearing time. The ability to follow the topog- 
raphy of the anatomy will provide intimate contact with 
the exposed genitalia of the female user. This helps pro- 
vide better fluid transfer from the user into the expand- 30 
ing layer 46. While these characteristics of the 
expanding layer 46 allow for improved fit, they also 
cause the product to be both sort and comfortable for 
the wearer. 

It is preferred that the expanding layer 46 forms at 35 
least part of the body facing surface of the absorbent 
core 28. In the embodiment illustrated in FIGS. 1 and 2 
the expanding layer 46 is positioned over the absorbent 
element 44, in face to face relationship with it; it is rec- 
tangular and preferably narrower and shorter than the 40 
absorbent element 44, as illustrated in FIG. 1, being 
centered about both the longitudinal and transverse 
centrelines O-O and A-A. As an alternative, different 
shapes are also possible for the expanding layer 46, 
e.g. an hourglass shape. 45 

The expanding layer 46 of the absorbent core 28 
has a body facing surface and a garment facing surface, 
and can further comprise, on at least one of its body fac- 
ing surface or its garment facing surface, incisions as 
described in European application EP 96106724.6, or so 
apertures as described in European application EP 
96106723.8, both application filed on 29 April 1996, or 
any combination thereof. 

In a preferred embodiment of the present invention 
the expanding layer 46 comprises a sheet of com- ss 
pressed regenerated cellulose sponge. 

The regenerated cellulose sponge that preferably 
constitutes the expanding layer 46 is a material that is 
known in the art; examples of suitable materials are 



described in U.S. Patent No. 3,954,493, in French Pat- 
ent Application FR-A-2,203,827, and in European Pat- 
ent EP-B-0 293 208. The regenerated cellulose sponge 
is a sponge of a material containing a cellulose skele- 
ton. Examples of such sponges include, in addition to 
sponges consisting of cellulose itself, sponges consist- 
ing of a cellulose derivative as viscose, a cellulose ether 
and a cellulose ester, and sponges consisting of mix- 
tures of those materials. 

By way of example only, a regenerated cellulose 
sponge may be prepared from a mixture of a viscose 
solution with reinforcing fibres and a porogenic com- 
pound, e.g. crystals of sodium sulphate decahydrate or 
of another alkali metal salt with a high content of crystal- 
lized water, the final pore dimension being related to 
that of the salt crystals. The viscose solution may be 
extruded through an extrusion die of the desired sec- 
tion, then let coagulate. The material is washed with 
water after regeneration in order to eliminate the salt 
and other possible soluble compounds, then it is dried 
and, if necessary, compressed to the desired density. 

The compressed regenerated cellulose sponge has 
a network structure that contains air bubbles created by 
the elimination of the sodium sulphate crystals. 

The compressed regenerated cellulose sponge 
material is available in various forms, e.g. in layers or 
sheets of different densities, thicknesses and basis 
weights; dry densities values for the compressed mate- 
rial used in the present invention are from 0.1 g/cc to 1 
g/cc, while thicknesses may range from 0.2 mm to 5 
mm. 

The swelling upon liquid absorption of the com- 
pressed regenerated cellulose sponge material that 
forms the expanding layer 46 creates a void volume that 
does not collapse in wet conditions and therefore ena- 
bles the material to rapidly acquire further releases of 
fluid and to transmit them to the underlying absorbent 
element 44 of the absorbent core 28. 

In the embodiment illustrated in FIGS. 1 to 3 the 
total absorbent capacity of the sanitary napkin 20 is pro- 
vided for by an absorbent core 28 that comprises and 
expanding layer 46 made of a sheet of compressed 
regenerated cellulose sponge, and a substantially non 
expanding absorbent element 44. 

In a preferred embodiment of the present invention, 
which is illustrated in FIGS. 1 and 2, the absorbent core 
28 comprises an expanding layer 46 constituted by a 
sheet of compressed regenerated cellulose sponge with 
a dry density of 0.5 g/cc and a thickness of 2 mm is posi- 
tioned above the absorbent core 28 in face to face rela- 
tionship with it. The absorbent layer 30 is 207 mm long 
and 64 mm wide, and the sheet 46 of compressed 
regenerated cellulose sponge is 125 mm long and 30 
mm wide, being centered about both longitudinal and 
transverse centrelines O-O and A-A of the sanitary nap- 
kin 20. Suitable sheets of compressed regenerated cel- 
lulose sponge may be those produced by Spontex 
France. 

The compressed regenerated cellulose sponge 
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sheet that preferably constitutes the expanding layer 46 
is capable of absorbing body fluids quickly with a large 
increase in its volume, generally from about 2 to 20 
times, and usually from 5 to 15 times its volume at the 
time of the compression. The volume increase substan- 
tially corresponds to a swelling in the direction of the 
compression, that is in the Z-direction in the sanitary 
napkin 20. 

The sanitary napkin 20 is produced and packaged 
as a conventional flat product, as illustrated in FIGS. 1 
and 2. After the sanitary napkin 20 has been worn, as 
soon as the absorbed body fluids come in contact with 
the expanding layer 46, this will begin to swell in Z-direc- 
tion increasing its thickness, as can be seen in FIG. 3. 
The topsheet 24 follows the swelling of the expanding 
layer 46 by straightening out the pleats or folds 52, 
therefore increasing Hs width without restraining the 
swelling. 

The swelling of the compressed regenerated cellu- 
lose sponge sheet that constitutes the expanding layer 
46 takes place only upon activation by the absorbed 
fluid, that is only during the use of the sanitary napkin 20 
and in close contact with the user's anatomy; the forma- 
tion of the tridimensional structure can therefore 
achieve a much better fit with the anatomy of the user. 
Moreover, the swelling of the compressed regenerated 
cellulose sponge sheet 46 may start where it is actually 
reached by the fluid first; the formation of the tridimen- 
sional structure may also fit, therefore, the different pos- 
sible ways in which the body fluids may be released by 
various users. 

The expanding topsheet 24 also provides a com- 
fortable contact with the user's anatomy, without 
restraining the expansion of the sanitary napkin 20 into 
the desired tridimensional structure upon activation by 
body fluids. 

The sanitary napkin of the present invention is flat 
prior to use. and can be therefore manufactured and 
packaged more easily than a conventional elasticated 
or pre-formed article. Since the tridimensional structure 
is formed only during the use, the sanitary napkin of the 
present invention is also easier to wear. 

The expanding element 46 for expanding the sani- 
tary napkin 20 into a tridimensional structure during 
wear may be comprised in the sanitary napkin 20 in any 
other suitable position and/or orientation in order to get 
the desired tridimensional structure, in particular, the 
expanding element 46 can form at least part of the gar- 
ment facing surface of the absorbent core 28. 

Preferably the sanitary napkin 20 of the present 
invention can further comprise an odour-control mate- 
rial 60 for controlling unpleasant odours associated with 
absorbed body fluids. 

The development of unpleasant odours from body 
fluids as sweat, menstrual blood, vaginal discharges, or 
urine, are basically due to two different causes: a) mal- 
odorous chemical compounds already contained in the 
body fluids; and b) malodorous chemical compounds 
produced by the bacterial metabolism when the bacte- 



ria come in contact with body fluids for a prolonged 
period of time. 

Means for controlling the odours associated with 
body fluids and their incorporation in disposable absorb- 
5 ent articles are widely known in the art, and various 
odour-control agents have been disclosed in the litera- 
ture. 

Different classes of odour-control agents are known 
in the art according to their different mechanisms of 

10 action. Disposable absorbent articles can comprise only 
one odour-control agent, or combinations of various 
odour-control agents, optionally belonging to different 
classes and therefore performing different actions for 
the control of unpleasant odours associated with body 

15 fluids. 

A first class of odour-control agents is constituted 
by those compounds that interfere with the bacterial 
metabolism, in order to avoid or to reduce the produc- 
tion of malodorous metabolites from the body fluids; 

20 such agents can be bactericides or bacteriostats and 
are typically available as water-soluble compounds. 

A second class of odour-control agents comprises 
those compounds, typically in particulate form, that are 
capable of adsorbing within their structure the odor if er- 

25 ous substances, both those already present in the body 
fluids as such and those produced by the bacterial 
metabolism. 

Another class of odour-control agents comprises 
perfumes that essentially mask the unpleasant odours; 

30 moisture-activated encapsulated perfume particles can 
also be used, in which the perfumes are released only 
when the material is wetted, to provide their action dur- 
ing the use of the product, and to optionally avoid inter- 
action with other odour-absorbing agents before the 

35 product is used, if such a combination is actually used 
as odour-control material. 

The odour-control agent optionally employed in the 
practice of the present invention can be for example a 
water-soluble antibacterial compound. Such com- 

40 pounds include, for example, halogenated phenyl ene 
compounds (U.S. Patent 3.093,546), periodic acids 
(U.S. Patent 3.804,094), various copper compounds, 
especially copper acetate (U.S. Patent 4,385,632), vari- 
ous quaternary ammonium salts, which are well known 

45 for their antibacterial properties, e.g. cetyl pyridinium 
chloride, and the like. Alternatively, antibacterial com- 
pounds can be used conjointly with various particulate 
materials which, in use in the presence of moisture, 
release the antibacterial agent. Zeolite materials, such 

so as zeolites which are bactericidal by virtue of having 
absorbed therein and thereon various bactericidal cati- 
ons such as copper, silver and zinc, can be advanta- 
geously used in the practice of this invention (U.S. 
Patent 4,525,410). In a preferred mode, the odour-con- 

55 trol agent is a water-insoluble particulate odour-absorb- 
ing material such as chlorophyll particles, activated 
carbon granules, charcoal, ion exchange resin (Japa- 
nese 87019865), activated alumina, and absorbent zeo- 
lite materials, including the well known "molecular 
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sieve" zeolites of the type A and X and the zeolite mate- 
rials marketed under the trade name ABSCENTS by the 
Union Carbide Corporation and UOP, and which are typ- 
ically available as a white powder in the 3-5 micron par- 
ticle size range. 5 

The odour-control materials that can be used in the 
present invention can also comprise other compounds 
such as cyclodextrin, chelating agents, parabens, chitin, 
pH buffered materials, silica gel, hydrogel-forming 
absorbent gelling materials, and the like. Some partially 10 
neutralized hydrogel-forming absorbent gelling materi- 
als, such as polyacrylate gelling material and acrylate 
grafted starch gelling material can be also used, prefer- 
ably in combination with other odour-control agents. 

It is to be understood that the odour-control mate- is 
rial optionally employed in the practice of the present 
invention is not, simply, the odour-control agent, per se, 
added to the absorbent structure. Rather, the odour- 
control material comprises any combination of odour- 
control agents and, optionally, of other materials such 20 
as binders and/or substrates. The odour-control agent, 
on the other hand, is the specific odour-control com- 
pound. 

Various body fluids contain malodorous chemical 
compounds including acyclic and cyclic amines, aide- 2s 
hydes, fatty acids, and sulfur containing compounds 
such as sulfides. Vaginal discharges and used sanitary 
napkins can contain many malodorous chemical com- 
pounds, for example, trimethylamine, pyridine, furalde- 
hyde, isovaleric acid, and methyl mercaptan. The 30 
particular malodorous compounds which will be 
absorbed by various absorbent articles will vary 
depending upon the person who is wearing the absorb- 
ent article and the type of body fluid absorbed, i.e., 
urine, menstrual fluid, vaginal discharges, perspiration, 35 
milk, etc. For feminine pads, such as sanitary napkins or 
pantiliners, the length of time the article is worn, the 
quantity of fluid which is absorbed and the exposure of 
the pad to different body fluids will determine which 
odours can be emitted by the absorbent article. 40 

Any known odour-control agent or any combination 
thereof that can be suitably included in a disposable 
absorbent article, including other materials such as 
binders and/or substrates, can be comprised in the san- 
itary napkin 20 of the present invention as the odour- 45 
control material. 

The odour-control material can be incorporated into 
the sanitary napkin 20 by methods known in the art, for 
example layered on or into the absorbent core or mixed 
within the absorbent core. The odour-control material so 
can be incorporated between two layers of cellulose tis- 
sue, optionally the material can be bonded between two 
layers with, for example, a hot melt adhesive or any suit- 
able bonding system. 

The odour-control material is typically comprised in ss 
the absorbent core 28 of the sanitary napkin 20 of the 
present invention. 

In an embodiment of the present invention illus- 
trated in FIGS. 1 to 3 the sanitary napkin 20 can com- 



prise the odour-control material 60 in particle form 
within the structure of the substantially non expanding 
absorbent element 44; the particles of the odour-control 
material 60 are uniformly distributed between the folded 
layers of the absorbent layer 30, together with the parti- 
cles of absorbent gelling material that are not shown for 
clarity. 

The odour-control material 60 can be a combina- 
tion of silica gel, zeolite, and absorbent gelling material 
particles. 

Preferably, an odour-control material can be also 
included in the expanding layer 46; this odour-control 
material can be of the same type, or of a different type, 
with respect to that included in the substantially non 
expanding absorbent element 44 of the absorbent core 
28. 

When the expanding layer 46 is constituted by a 
sheet of compressed regenerated cellulose sponge, as 
it is preferred, the odour-control material may be 
included within the sponge structure with any known 
method, e.g. particles of the odour-control material can 
be distributed within the network structure of the 
sponge, as disclosed in the U.S. Patent 5.441 ,742. 

It has been found that the odour control material 
can be incorporated into the absorbent articles accord- 
ing to the present invention in an amount that ranges 
from 20 g/m 2 to 400 g/m 2 , preferably from 1 00 g/m 2 to 
300 g/m 2 , more preferably from 150 g/m 2 to 250 g/m 2 , 
with reference to the total surface area of the sanitary 
napkin 20 in its flat state prior to use; the weight of the 
odour-control material that can be used in various 
absorbent articles can be readily determined by the 
skilled person bearing in mind the size and the type of 
the absorbent article. 

In use, the swelling of the expanding layer 46 that 
takes place upon activation by the absorbed body fluid 
provides the sanitary napkin 20 with a very close fit with 
the user's anatomy; the close body contact achieved in 
use by the sanitary napkin 20 of the present invention 
improves the effectiveness of the odour-control material 
comprised into the absorbent article, especially when, 
as it is preferred, both the expanding layer 46 and the 
substantially non expanding layer 44 of the absorbent 
core 28 include an odour-control material 60. 

The preferred addition of an odour-control material 
60 to a breathable sanitary napkin 20 which is capable 
of achieving a closer body contact is highly desirable 
since it solves the problem that can arise from the 
unpleasant odours associated with absorbed body flu- 
ids, which could possibly escape from the breathable 
backsheet 26 of the absorbent article. 

The effectiveness of the odour-control material 60 
can also take advantage from both the close body con- 
tact and the breathability of the sanitary napkin 20 
accoding to the present invention. 

The body fluid is in fact brought into contact with the 
odour-control material 60 immediately after its release, 
preferably as soon as it is absorbed within the expand- 
ing layer 46 of the absorbent article; this allows a better 
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control of the odours associated with the absorbed body 
fluids both in terms of adsorption of the malodorous 
compounds already present in the absorbed body flu- 
ids, and in terms of prevention of the formation of other 
malodorous compounds, according to the type of odour- s 
control agents comprised in the odour-control material. 

Moreover, the breathability per se is capable of 
reducing the temperature and humidity conditions within 
the absorbent article, by reducing the sweating and by 
allowing water vapour loss and preferably air circulation, 10 
therefore the formation of malodorous compounds due 
to bacterial metabolism is accordingly reduced. 

In an alternate embodiment of the present inven- 
tion, the sanitary napkin 20 may have two flaps (not 
shown), each of which are adjacent to and extend later- 15 
ally from the side edge of the absorbent core. The flaps 
are configured to drape over the edges of the wearer's 
panties in the crotch region so that the flaps are dis- 
posed between the edges of the wearer's panties and 
the wearer's thighs. The flaps serve at least two pur- 20 
poses. First, the flaps help serve to prevent soiling of the 
wearer's body and panties by menstrual fluid, preferably 
by forming a double wall barrier along the edges of the 
panty. Second, the flaps are preferably provided with 
attachment means on their garment facing surface so 25 
that the flaps can be folded back under the panty and 
attached to the garment facing side of the panty. In this 
way, the flaps serve to keep the sanitary napkin properly 
positioned in the panty. 

The flaps may be constructed of various materials 30 
including materials used for the topsheet 24, backsheet 
26, combinations thereof, and may be a laminate having 
tissue in the centre. Further, the flaps may be a sepa- 
rate element attached to the main body of the sanitary 
napkin 20 or can comprise extensions of the topsheet 35 
24 and/or backsheet 26. It is recommended, however, 
that the flaps have a liquid impervious backsheet to pre- 
vent body fluids which reach the flaps from soiling the 
edges of the wearer's panties; though the flaps can 
comprise the material of the breathable backsheet 26, 40 
breathability is not a necessary feature for the flaps 
however. 

Preferred flaps that are suitable or adaptable to the 
sanitary napkin 20 of the present invention are dis- 
closed in U.S. Pat. No. 4,687,478 issued to Van Tilburg 45 
on Aug. 18, 1987; U.S. Pat. No. 4,589,876 issued to Van 
Tilburg on May 20, 1986; and U.S. Pat No. 4,608,047 
issued to Mattingly on Aug. 26, 1986. 

Optionally, the sanitary napkin 20 may comprise 
components that naturally wrap the sides of a wearer's so 
panties. Sanitary napkins having components that natu- 
rally wrap the sides of a wearer's panties suitable for 
use with the sanitary napkin 20 of the present invention 
are disclosed in U.S. Patent Application Serial No. 
08/096,121 entitled "Absorbent Article having Panty ss 
Covering Components that Naturally Wrap the Sides of 
Panties", filed July 22, 1993, in the names of Lavash, et 
al and U.S. Patent Application Serial No. 08/277733 
entitled "Absorbent Articles Having Undergarment Cov- 



ering Components with Zones of Extensibility", filed July 
20, 1994, in the names of Weinberger, et al. 

In an alternate embodiment illustrated in FIG. 4 a 
sanitary napkin 20 similar to that illustrated in FIGS.1 
and 2 further comprises an acquisition layer or second- 
ary topsheet 29 positioned between the topsheet 24 
and the absorbent core 28. Preferably the acquisition 
layer 29 does not completely overlie the absorbent core 
28; in the embodiment illustrated in FIG. 4 the acquisi- 
tion layer 29 does not cover the expanding layer 46 that 
is therefore capable of receiving the body fluids directly 
through the topsheet 24. As illustrated in FIG. 4 the 
acquisition layer 29 has a discontinuous surface com- 
prising a window which is slightly longer and wider than 
the expanding layer 46; therefore the acquisition layer 
29 is actually comprised between the topsheet 24 and 
the substantially non expanding absorbent element 44 
of the absorbent core 28. Alternate configurations may 
also be possible, e.g. the acquisition layer 29 may com- 
prise two narrow strips longitudinally oriented and posi- 
tioned over the absorbent element 44 of the absorbent 
core 28 at both sides of the expanding layer 46. Alterna- 
tively, the acquisition layer 29 can be comprised 
between the absorbent core 28 and the backsheet 26; 
further, the acquisition layer 29 can be comprised 
between the expanding layer 46 and the absorbent ele- 
ment 44 in an embodiment similar to that illustrated in 
FIG. 2. 

The acquisition layer 29 may serve several func- 
tions including improving wicking of body fluids that may 
escape laterally from the expanding layer 46, or, alter- 
natively, that may reach the acquisition layer 29 directly, 
over and into the absorbent element 44 of the absorbent 
core 28. By improving wicking of body fluids, the acqui- 
sition layer 29 provides a more even distribution of the 
body fluids throughout the absorbent core 28. 

The acquisition layer 29 preferably comprises 
materials that are capable of acquiring liquid very fast, 
and subsequently release it to contiguous layers with 
substantially no retention capacity. 

The acquisition layer 29 may be comprised of sev- 
eral different materials including non woven or woven 
webs of synthetic fibres including polyester, polypropyl- 
ene, or polyethylene; natural fibres including cotton or 
cellulose; blends of such fibres; or any equivalent mate- 
rials or combinations of materials. Examples of sanitary 
napkins having an acquisition layer and a topsheet are 
more fully described in U.S. Pat. No. 4,950,264 issued 
to Osborn and U.S. Pat. Application Serial No. 
07/810,774, "Absorbent Article Having Fused Layers", 
filed December 17. 1991 in the names of Cree, et al. 

The topsheet 24, the acquisition layer 29 and the 
absorbent core 28 may also be associated in any suita- 
ble manner, in order to insure proper fluid transfer 
between them. In a further alternative embodiment that 
is not illustrated the acquisition layer 29 may be inter- 
posed between the topsheet 24 and the underlying 
absorbent core 28 comprising the expanding layer 46; 
the acquisition layer 29 must be left free to follow the 
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expansion of the expanding layer 46 upon absorption of 
liquid, without restraining its swelling. 

As illustrated in FIG. 4, the pleats or folds 52 are 
positioned at both sides of the longitudinal centreline O- 
O and substantially parallel to it, but in each pleat or fold 
52 the topsheet 24 is folded twice on itself toward the 
longitudinal centreline O-O of the sanitary napkin 20. 
During the swelling of the expanding layer 46 upon fluid 
absorption the straightening out of the pleats or folds 52 
forms a sort of longitudinally oriented side cuffs 47 that 
provide a better seal against side leakage, as illustrated 
in FIG. 5; the side cuffs 47 may still be present when the 
swelling of the expanding layer 46 is completed if the 
overall width of the topsheet 24 is slightly higher than 
that which would be necessary to follow the complete 
swelling of the expanding layer 46. 

Although the disposable absorbent article of the 
present invention has been described with reference to 
a sanitary napkin, it can be used beneficially in the con- 
text of other disposable absorbent articles such as 
parity liners, incontinence articles and diapers. The dis- 
posable absorbent article may thus also have all those 
features and parts which are typical for products in the 
context of their intended use. 

Claims 

1 . A breathable disposable absorbent article for wear- 
ing adjacent a body discharge area, said article 
having a longitudinal centreline and a lateral cen- 
treline orthogonal thereto and defining longitudinal 
and lateral directions respectively, said article fur- 
ther having a Z-direction which is orthogonal to 
both said longitudinal and lateral directions, said 
article comprising a liquid pervious topsheet, a 
backsheet joined to said topsheet, an absorbent 
core intermediate said topsheet and said back- 
sheet, said absorbent article being substantially flat 
prior to use, said absorbent core comprising means 
for expanding said article into a tridimensional 
structure while being worn by a user, said means 
being activated by body fluids, said absorbent core 
comprising a body facing surface, said absorbent 
article characterized in that said backsheet is water 
vapour permeable, preferably air permeable. 

2. A disposable absorbent article according to claim 1 , 
characterized in that said means for expanding said 
article upon activation by body fluids expands sub- 
stantially in said Z-direction to provide said tridi- 
mensional structure. 

3. A disposable absorbent article according to any 
preceding claim, characterized in that said topsheet 
is capable of expanding as said absorbent article 
expands upon activation by body fluids. 

4. A disposable absorbent article according to any 
preceding claim, characterized in that said means 



for expanding said article comprises a sheet of 
compressed regenerated cellulose sponge having 
a dry density of from 0.1 g/cc to 1 g/cc. 

5 5. A disposable absorbent article according to claim 4, 
characterized in that said sheet of compressed 
regenerated cellulose sponge has a thickness of 
from 0.2 mm to 5 mm. 

10 6. An absorbent article according to any preceding 
claim, characterized in that said backsheet com- 
prises an inner layer and an outer layer, said inner 
layer being closer to said absorbent core than said 
outer layer, said outer layer comprising a hydropho- 

is bic fibrous fabric layer composed of polymeric 
ftores, said inner layer comprising a hydrophobic, 
water vapour permeable polymeric film, preferably 
a hydrophobic apertured polymeric film. 

20 7. A disposable absorbent article according to claim 6, 
characterized in that said polymeric film has a first 
liquid transport direction and a second liquid trans- 
port direction opposite said first liquid transport 
direction, said inner layer being oriented such that 
25 said first direction is from said outer layer towards 
said absorbent core, said polymeric film allowing a 
liquid transport in said first liquid transport direction 
which is larger than the liquid transport in said sec- 
ond liquid transport direction under a identical pres- 
30 sure drop across said polymeric film. 

8. A disposable absorbent article according to claim 7, 
characterized in that said polymeric film has aper- 
tures, said apertures being funnel shaped aper- 

35 tures wherein the direction from the larger funnel 
opening towards the smaller funnel opening is par- 
allel to said first liquid transport direction. 

9. A disposable absorbent article according to claims 
40 6 to 8, characterized in that said polymeric film is a 

microporous film having apertures with a hydraulic 
diameter of 200 urn or less, preferably of 100 jxm or 
less. 

45 10. A disposable absorbent article according to claims 
6 to 8, characterized in that said polymeric film is a 
macroscopically expanded film with macro-aper- 
tures having a hydraulic diameter greater than 200 
urn, preferably between 300 ^m and 700 urn. 

50 

11. A disposable absorbent article according to claims 
6 to 10, characterized in that said polymeric film has 
an open area of more than 5%, preferably in the 
range of 1 0% to 35% of the total film surface. 

55 

12. A disposable absorbent article according to claims 
6 to 11, characterized in that said fibrous fabric 
layer has a basis weight in the range of 10 g/m 2 to 
100 g/m 2 , preferably 15 g/m 2 to 50 g/m 2 . 
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13. A disposable absorbent article according to any 
preceding claim, characterized in that it further 
comprises an odour-control material comprising 
one or more odour-control agents. 

5 

14. A disposable absorbent article according to claim 
13, characterized in that said odour-control agent is 
selected from the group consisting of: antibacterial 
compounds, zeolites, activated carbon, charcoal, 
silica gel, siliceous molecular sieves, activated alu- 10 
mina, cyclodextrin, chelating agents, chlorophyll, 
parabens, chitin, inorganic salts, ion exchange res- 
ins, acidic, basic or neutral buffer systems, absorb- 
ent gelling materials, perfumes, and combinations 
thereof. is 

15. A disposable absorbent article according to any 
preceding claim, characterized in that said disposa- 
ble absorbent article is a sanitary napkin or a pan- 
til iner. 20 
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